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*13<H S^. 2}-^ ^q-aj. ^ ^ AVc]^ ol7>£]^ lTfc lTfe ^i^ 

£.3. 0V-& ^l7>*!: ^^-9] cfl«l is S^s}-^ *fl, 3.^^ cfla] ti]7> S.^ *1<>>zHI 
£ 9 

^^i^i^i. ^tflai«i, n^HQ 
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^1 

tflalwl ^ ^^fl€^* ^MiM^ ^ &*} #*Ka liquid crystal display 

having improved side contrast ratio and side color reproduction} 

£ lafe- iHg^ *fll ^A]^ofl ^ ofl^ S a] ^15] ^^£0]J7 ; 

s. lbfe- ^ *fli ^*HH ^ s^l ^1^1 ^ ^^-4 ^-f- 

7fl^" 3Xfl^O] f^^g #eJ)<JJ Hfl^^Ojjl, 

£ 2^ ^ z\)2 ^AHlofl rcf^ on^ s.X\ 3^ ^ 

7fl^? ^fl^ol ^•Eflo] tt^l^olJ!, 

£ 3a ifl*l £ 3d^r AA *&#A(<p)°} 0°, 45°, 90°, 135°<Q , ^Hfl£) 7]#oll 

^ ^i7i-^r ^oj-g. ^71-^1 ^ tj^-oh n]5H x\o\^ Q )c^ 4 

£ 4a ^fl^l i 4d^ AA <P?\ 0°, 45°, 90°, 135° ^ nfl , ^efl^ 7l#ofl rej-e}- lTfl 
S «?l7>tr ^-9-^- #<?M: Sl7}S>*l ^-fofl r^o} Al^zj-C^)^ rtj.^. fl £ 

5. 5a^r 1^2 ^ °17>>M °Jj^ ^-^^ ^^-^ €^0^ uf^-g. 7| 

£ 5b^=r lTflS 917}*} ^^-1- Wj-^ tifEj-M. ^ 
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£ 5ctt lTflS 917}*} ^ £-*}<Sl 45°# °)Jf-±r «o V ^ ^ 

wfef^ ^-fofl tfl*V 71]^£o1ji ) 

5L 5d^ 2: ^7} a] on^ ^^-^2)- 45° ♦ fJ-^M ^ 

^-f^l tfltlr 7fl^^ol^l ) 

£ 6a £ 6d^ ^ <p7} 0°, 45°, 90°, 135° ^ nfl , 1312: #«g--g: ^a]?]^ 
^ ^33: *1 0 HI flS-^ ^si-l- M-eHAtt ziefl^ol^i, 

£ 7a ifl^l £ 7d^ 9 A 0°, 45° , 90°, 135°^ nfl , l?fl^ ^sM^Tg 

3E. 8£- 1312: ^7}*\] ^ 0= 45°<HH^ cflwlw] igs)-!- HHWfO'tS. 14 

£ 10a ifl*l S. 10d^ <P?\ 0°, 45°, 90° , 135°^ nfl , *)U ^^1^1 

°fl ^ OJ l^ 2^1 #*HH 17)12: ^Sj-^l^ #^^r A]o>z}-(0H icj-s. cfltq 

^is}- ^Efl^l PVA, MVA ^ CE 7l#oii o]^- ^ S a] tflnl«l ^ 3. 

£ 11a "Lfl^l £ lldfe- ^ p7> 0°, 45° , 90°, 135° ^ nfl, €■ *1U ^*H1 

ofl aj-^ ^ iAl ^H>H 17)12: ^^-i: £5^171 ^ i^*V A] o]:^(^)o]l aflAB 

3*1 #31^ fl3E #5fl^l PVA, MVA ^ CE 7)#ofl ^ 
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£ 12fe 1.75VS. $ 0.9VS. 3-$-^ ^ ^ ^(6= 45°) 

S. 13a^ £ 13b^ zj-zj- 17^12: ^l^-g: 1.75VS. ^ ^-f ^ 0.9VS. ^JE. 

<18> ^ 5*1 ^-^5-^, ^*>7flfe ^ S A] 3. 

<19> ofl^ aA ] ^3 -2-3. tfl^= ^4 ^ej ^ (color filter) ^o] 

^ ^ E^j^sq- ^ -f-o] %s$£\o] ol^ ^Jf 71^ A>olofl 

<20> ofl^ & X\ ^-^Hl ^3 S7l Hfl^ tifl^ ^ Hfltg: ^ Cj-<£ 

7l*4| tfl«H <§J^ z|-£ S 7l^^lcf. on^ «-^>7|- 7l-i-<H^}^ f-^m 
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^ °1 ^, °-^#3 °<HH 3WKr Ai^. ^z\o] s]5m 

^ ^ ^ ^#^3 ¥*H^4 ^-§- 7>*|7fl °1 M-^tt ^ 

*^>^ ofl^ 1A] #^0] ^j.^ «J-^=ltK Jf- 

^ ^£--gr ^^^-S <*?^°fl ^ #7)1^ All7l7} 7J-^ #^3. ^7>^>7fl 

<22> ^ ^a] Olfi]- ^-o. ^.g. o]-g-*}o} ^ 31^4 tfl^= ^ 

7}^r &± ^>Efl<y 6474] 5. £-^Rr ^Hh^olrf. 

<23> n^d] on^ &a] ^11- #^<^]^ w>^a.7fl s)^ u>ej-^ nflo)] a]^ tj] 

<24> ^. ^-^o] ol=j7^> 5>^- 7l^^ 4^1^ ^1 tflWlHH- ^A]7l 
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^ £ *)-§-] 

5-1^^4 ifl-^-g; *)12 7]#, afll 71^-4 <#7] ^2 7]^ vfl^ig *V 

*fll 7l*3|. #7] *\)2 7]&S!\ tfl^^ ^<2] o]±t 
W *fll 7^3]- ^J-71 *fll 7}$ A\o}6\] ^S\o] 3L^r 

*}51, ^4 ^ ^ *H°fl 9l7}$\^ 17^12 lTflS ^O-S. 0V1" *]7}- 

Efl«l«l» IS. 2^3^ nfl, cflWlWl7> £€■ A] <>)ZMH 0.8 °]^oj 

<29> ZLS^ 3E^"§- %K2.S. S}<^ Tt)-€- ^ 3.*] 

oo> s. la^ XI 1 ^*HH ^ ^ 2*1 #*1^ ^-£°lJL, £ lb^b £ 
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<31> q% S.X\ 71^(10)31- o}3\. nB^JI Sl^r ^ 7}&(20) ^ Spf 7l 

«r(10)4 W 71 ^-(20) *>oH 7l^r(10, 20 W -2.3. ufl^S) 0 ! $Ur ^ 

# 11(30)3. ^o^tf. 

<32> -ffsj ^ #^5. ol^f-o^ ^ 71^(10) $Hfe IT0( indium tin 

oxides IZOCindium tin oxide) ^ <>1^^^ ^d] 7 fl^. 5fl^( 

£*]*r*1 7}7] 2 ^ ^ #^Kl2)°l *§>$£]<H olji, z}- s)-^ #^-(12)£- ^ 

^a> Al^ofl n}^ 5}-^ ^^-(12)* -^(on)^^(off)fl-T4. 5£, ^Hf 7] ^(10)^1 o} 

Bfl ^ ^^^(14)^1 ojtq-. o^7H, 3)-^ ^q-(12)-8r ^1-^ a 

*1 3^ cl-o]^]^ °>-g- ^S. $1JL, o] ^-M^r ^ 

(14)51 M-S-^Tfl ^th 
<33> -ff-ej ^ ^^^V =o]^l avjh 7m (20) 3] o]-efl igofl ^Afl^. 

« 0 >x]sr>7l Ir^j b]]e^^(21)^- ^, i-, €^(22) ^ I TO SE^r IZ0 ^ 

^■(23)°1 °1 "fl, ^ ^EgJ^(2l)q- ^ ^EK22)^r ^ 71^(10) 

*H ^ Sit)-, 5E, ^ 71^(20)^ Si^fe ^ #%&(24)°) & 

<34> is}*- ^^(14)4 ^ 5£W(24)£) ufl^l^>^ ^ 

^o\) 91?}^^ ^7fl7> ef^-^- 5}-^ol o^Tfl ufEfuf^- 2. (normally 
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black mode)7]- tb^. 

<36> £. lb# iL^, ^Z^o} ^ ^^-(12)^ ^Jfofl -f i^O_5-«-Ei 

Til Sfloj ^! 7 fl^(121)7}- *§^£M SU, X]l 7fl^(121)2l <Q^- <S^O- 3.^7}- 

^M-7> ^>*V ~P"-t"5"1 7^ ^4(°1^> 'S^l*^ W). XU 7fl^(121)» 

S. *><*| ^ #^(12)# <5j-«-5. nfl ^OjL<4 ^ofl^ ^ X|2 ^ X|3 7fl 

^¥-(122, 123)7]- $^5]<H &t}. XI 2 * Xl3 7fl^-^ zj-zj- sj-i: ^(12)^ 
^« tfl^^-S ^JL ^o] 7 } oio 0 ] i cfl%l-g- oj=ji oicf. Xl2 ^ X]3 7fl^ 

(122, 123)^ XU 7H^(121)3Hr *}$\ ^SLS, s%5L #<H7f 91^, tyJL ^o]7}^ 
XU 7fl^(121)5.-¥-Bl H^*]^ %^o]t\.. 
<37> ^ ^l^Hlfe AS. «oH^S. cl^ #71^(211) , #71 ^-(211)^^1 Z]-Z}- 

^ "oH^S. #S>3. MM-7} 31^ XU ^ X|2 7}xl^(212, 214), XI 1 % X|2 7W«- 
(212, 214)3.JfE| z]-z}- 4s «<KK<15. ^>S. ^<^M-7> X| l ^ XI 2 7>x]cj«-(213, 

215)1- XU 7fl^7> oinf. a, ^-§- 3l^H|fe XI 1 7M -^(212)54- 

^^>7fl ^Rd « 0 >^o.S ^^(221), ^<tf^-(221)3.^-Ei 7}S. ^<L3- 

M 91^ 7} (222), ^^-(221)S.^-B\ ^o_S, £<H 9X^ (223)# 

i«-«Rr XI 5 7fl^M-,' X|4 7fl^^ tfl«H X|5 7^^-sf cfl^i# o]-j7 oi^ XI 6 7fl 
^^s|^ &nf. tifl^l^ X14, XI 5 ^ XI 6 7fl^^ ^-f- #^H| tiV^-^o. 
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<38> sMi ^^-(12)^ *fll ifl*l *fi3 7fl^(121, 122, 123)5+ ^-f- &^r^ X|4 tfl*] *)]6 

7B^7> #^£]°1 Sj-i ^(12)-g: cf^o] ^ojg. &t*}5 5^. °] 1, ^ 
^(12)^1 7fl^-(121, 122, 123)^- ^ 7fl^H=- Jiltfls. 1*11*1 =M oicf. 

vfl^l *l]6 7l)^jMir #± #^-(12)£] #<#-g- *lll 7fl^(121)^ ^4 7fl^Sl 

#7l^-(211), 2Mi ^(12)£] ^4 ^sjfe 7fl^f<5] 7>^1^(213, 215)^- *fl2 
^ *113 7fl^Jf£| 7>S.^(222, 232) ^ ^3.^(223, 233 )# tfl^E-^ ^ 

<39> o] nfl, ^-fr> ^^(14, 24)^ *&^r°] AA 7>3. ^IKO 0 )^j- >*flS. «<HK90°) 

<40> o]^7il ^ f £ 7 }7£ 0I7HI ^ ^V!: ^ ^#^(14, 24)^ ^ 

% »o^MS ^r7|- ^^7^ <S]^ ^-ditl:^. SEtt ^*] 2)*}^ ^ 

^ ^>7> tifl^Jg ^7}. ^ ^ ^f^O] M-^t!: ^-Eflolp.^. l^l <* 

^ ^7>o] -g-^ojo] ^S^Cf. XCJ-^^I ^£7> nfl-f mfsuf. o}^ t 7fl^#^ 

371] ^ ^£.5. SZJl, °1 ^ « 0 >^ A-| _g_ 90°# O] =LJ7 Ojcf. S 

^> 7] ^2] 7}]^-^ A-^S. iilCllS «t) *1 3 <H OlOP^ :gjELS] t!- 

<3<3 ^H*l 47fl£] «J-^o.S. <4eM 4^ S-^H ^1°>^ 

<42> 17]] 2: ^^-S. 0V» ^7]-*V 7|o. o| cflW]tiH t}]*V cfl a^j. ^ X\o^6\}*\ 

0.8 o]AVo] ^i<y- «Jc^ fV^SlC]-. 17]] 2: ^QSLS- 0V# <y7>tl- ^-f^] cflH] 
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Hi* 13- K^Wi^r S.€- a] o)zH]*l cflwlwl 7} 0.8 <>HH 1 

312: #^5. on- v}^f>}±r 1312: U*1Sr ^ sfl^^ #-?Ml 

^ 0VM.t\- 3.7]^ 1.4V ^ ^^7> ^Cf. 

<43> 17112: °1 ^ *V ^*Rr °l-fH| tfl*}^ 

<44> o]§ ^ S^l ^ofl^cq rflHly]^- ^fltg^ £l7fl ^ 

<45> ^- ^2 ^UHH tfl*}^ ^ig-c^ 

<46> £ 2 ^r *1]2 ^Al^ofl vtys. a A] ^ ^37}. ^ 

7fl^ ^e^ol ^Eflcq Hfl^^olcf. *fi2 ^Htt *)U ^^H]Sq- 7 fl^ Sfl^o] ^oj 

# ^^JI^ ^<Ht!: 7>^x^. °lSWH*f 7fl ^L ^3 ^cyrofl rfl^nV 

<47> Sj-^ ^^-(12)^1^ €^"(12)^ ^# ^^Hr ^^-(111)^ S}-^ 

^(12)S] ^-f-* -tf^s. 37fl2] (120, 130, 140)7} 3^ ^^-(12)^1 ^ 

<48> jQg. ^°-3- 3§^*V ^ ^2 7fl^-(200, 210)3} afli 

^ ^112 7fl^-(200, 210)^ sl^fofl <£%S\o] o^jot^ 7 }S. « 0 V ^S 5^ *fl3 
7fl^(220), *fl3 7fl^-(220)^ o>Eflofl ^^^j- #30.5. 7>S. 
^14 tfl^l *fl6 7fl^(230 , 240 , 250)7} ^--f- #^-ofl ^sjo} 014. 
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<49> 2^ ^(12)3 7fl^f (111)2}- £^2) m ^ *j|2 7fl^(200, 210)7> 

^^-(12)^ 4^*}51 9X3- , ^ 7fl^f(120, 130, 140)2f *fl3 ^ 

*1]6 7fl^-^-(220, 230, 240, 250)7} 3^ ^(12)2] *>^* 7}S,S. 6^-^}JL 
<50> *fl2 ^X\^)o\)X]S. *fll ^HH*|<4 P>^7>74lS. lA2i ^ 

A]o)z}-oiH 0.8 ^aj-o] e]^ 
<51> JT37|. qx\ o>z| ^ ^ -g-^- tg=Aj- f ^S]iL tflwjtl) ^ ^T-fl^ 

<52> Mj-tg^ ^ ^ ^12 ofl^g £*}» 71^-ofl tfl*H ^2] O.S Hfl 

, #3] ^J7>A] ofl^ 7l _o_- Wj-^-g- ^*}7) ^SLsL 7fl^* *g^*Hr 

7| O.^ 6fl^ aA ] &O.U)-, tt^^ o}6|| ^5]^ ^ 

j7 ojj^ # wl meJ tifl ^ ^ c.tJ|. o_H^ y^j-o] 7 j o.^ S ^^>7l ^ # 

7l# ^*Rr ^-f ^- 2.^^ A>-g-€ ^ 5^. 

<53> ZL&]^ ^©1 <3)^ iTjjS ^oj-o. ^ ^ ^ ^H^Rr ^ o] 



<54> £ 3a ifl*] £ 3dfe- AA ^A(<p)°] 0°, 45°, 90°, 135° nfl , ^sfl°} 7 ]^ch] 

^ ^tf-g- «?]7RV £<g-§- ^17}^1 ^ tfls>aj *l 6 >zK0W) 14 

<55> ^eflcq 7l#<HH^ l^lS 1.7V» <y7Htch o] i=. 6fl^ £a] A>*j 0} 
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^t^^ V-T(voltage-transmittance) 1.7Vfe ^ -^(transmi ttance)°l 

^7}Z}7) ^ ^ ^ ^-ol^, o^s}^ 2, 3312: *i<y-i: JLS}^ nfl 

<56> £ 3a tfl*l £ 3d# 131S #SM- 1.7V7]- <£7]-£]^ ^-fofl ti]«H ^ 

7>^1 ^(1312: ^^-O] 0V)7> Alo>2q-6fl &<H*1 Vi\V]V}7} ^ $14. 

aj7H, £ 3a *-fl*l £ 3dfe zj-zj ^flzKtfW 0°, 45° , 90°, 135° 91 3l*H*l 

<57> £ 4a vfl*l £ 4dfe z}-z}- 0°, 45°, 90° , 135°<Q ™fl , ^31 3 7]^<>l) tcj-e}- 1 

31 S 917}*}: 917}*}*) tfl^H ^zKtfHl 4^ 3 

<58> i 4a xflx] £ 4d# iUS, 131S #<y--°5. 1.7V7} 9l?}& ^^M- 0V7} 9l7}Q ^-f 

ofl A] o^6\] ^ 17^12: ^£7> ^ 5U4. neidl lTflS^r 7>^tt 

^-Efl^°> 131S^ ?1£7} ^cf^ 3J^r (black) ^<*}*\ 

<59> <^7]>*1, ^Zj-o] 0°o] ^-fS} 90°°] ^4-6|) ^<^A^ ^o^o] 7]^^ 1.7V* 

^7}^; ^-foflnl. fl i7 > 331 ^7>S>rf7> ^ 50°-f e<HH ^*l€- Cj-A] 

°H1 «1*H 45° ^1 Tj-fsf I35°<a il^H^i^ 0V# <?]7]-tt 34-^- 1.7V1- 

< ?]7>*1- s^ofl SX^M *1°>zH] #7>f-«ll tc^ fls.7> til^tb #7>^xq-7> 

zMith}. 0V# ^7]-^: ^-fofl Hl*>^ 1.7V# <?]7l-^r ?l£ ^7>^-o] 
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<60> o)Q Qo] 17)} 2i 1.7V# 9l7}& ^-f7> 0V# 917}^ «l*r°J 1312: 

<61> 1.7V1- <?l7>t!- 3-f7> 0V» Sl7 r tr ^-T-°fl u l*r^ 131 2:^1 $1 

<62> £ 5a^ lTflS 917}*) ^ &x}2>\ fHr^ ^£<M ^ 

-f^l tfl^ 7fl^£0]jl ) £ 5b^ 17)12: 9\7}X\ ofl^ Jg.^ ^.g. 

3£4M ^-fo|| tfi^ 7fl^£0lJ Lj £ 5C^ 1711S ^ *17M °J)^ w-^o] ^ 

* 45° 1- ©1 ^ ^°1H «r^£- ^-r-°ll *fltr 7fl^£olj7 > £ 5d^ 1 

312: ^l7>Al ^ -g-*}o] ^^-^4 45° # °l^Rr ^Tgofl^ t^^. 

<63> ofl^§ ^6fl flo^ Jg.^ ^<g-o] a]^. 1.7V °\<#S!\ &°}7d *>M- "g-^ °1 

(retardation)^ ^ nJ-eM , ^^l ^ 

^4. °1 ^ ^ ^%&°\] dl^^i ^>^^^S. ^£°1H w^iLfe 3 

£^ ofl-f ^4. £ 5a^l M-B}^ ^ol, Qfl^g s.X\ #*1<3} =§^ofl^ ofl^o] 

35-15 




1020000067391 . 2000/12/2 

<64> ^ ^l d >^°fl tfltiltilSq- ^£0) ^5}. 7 ]. r^H^} U^U^ ^ 

ol^-cfl^o]cf. & f ^^-^ 3S#^T ^(0 o /90 o )^l>|^-4 tflz^- « 0 >^(45 0 /135 0 )^1^ 1 
312: ^ 31*1*1^ ^o] 7 |- ^-£iei^l ^ ^Qj^ <^<^ 71^^^^] cfl^ 

<65> S. 6a vfl*l £ 6d^ <pA 0°, 45° , 90° , 135° ^ *4) , l^flS ^^l^ 

^ 7> 0° , 45° , 90° , 135° <a ^^1^1^ ^l°>^(^)°fl 

<66> 1711^ ^«g-ol igo}^^ 17^12:^ flJE^ #0}*laL, ^^1^1^ ^7\^\t\7} 0.8V ^ 

£7> 0V1- ^I7>tb 7^ ^-<^ ^-8: M-^cf. 

<67> £ 8-8: 17412: &<$£\ #7H1 *W 0 = 45°4M^ ^l*! ^^(f ) 1 tS. M" 

b}^ ZLeflHolcf. 

<68> S.^- ^^HM 1711S ^-Ol-^^S. dltiltil^ ^7>^ ^ ^ ^Cf. 

^•Bfl(OV)^ cflwltil# 7l^o.5. 1312: #«3-2H) n}^ cflwlwlsi a] M-tq-iflfe nefl 

^14. 
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<70> lTflS #<&o] ^ ^«1«17V #^Hfr ^ ^ -g- 

^ 5^. <^7l^, 1^)2: #<y- ^-oi7>(0V)Al^ tfltiltill- is S^s^ nfl, S^SHS 
rflwltil7l- 2.^ A]o]:zj-oilA-l 0.8 °1#o-|3}t3 1312 $.<S°] 1.4V °1 o) ^Sr <g ^ <&t± 
. H^Hl £ 9^ PVA sfl^H <go^ ^ols.^ MVA -§-^1 4^- 3.^} ^-§-^M" ^ 
^ ^7]- Hr^x)X] ^ tflWlWl^l «17]- 0.8 °1^M s)^ 1^2: #<y-<ij <=§<$5. 

<71> ol^-oflA^ ov + ^ ^o] t ^Bflo} 6^ SA] ^ rflwl«l7> ^1 

312: 7}^-*V «HWH, ^- *H*l*Rr &<>], lTllS 

^-O-S. 0V7> °l7-Ha ^^-1- 7l^o.S *H S^^-^ cflwltil7> 2.^ Ajo^oll^ 0.8^1 
A o Vo l £)^r 1312: ^JlS ^7>*>^ tiling ^ 5}-^* ^ 5^. 

<72> tflz}- H^o]] ^ ^ I7fl2: ^^-^-S. 0V# ^7]-^- ^-fofl^ y cHMl^iLl} 1312: 

gap)3 ^^g* **fl #<^> ^tf. 

<74> S. 10a ifl*l £ 10d^ ^-z]- <p7\ 0°, 45°, 90°, 135° U , ^ *)1 1 ^afl 

ofl 4s on^ S a1 #*H*| 131a #SM: ^sM^l^i *1 6 >zK0W 4^ tfltil 

wlsl ^eflsl PVA, MVA ^ CE 7l^ofl ^ &*} ^ ^ 

tilju^l-^ M-Efifl^ ZLHfl^olji, £ ii a tfi^l ^ lld^ zj-z}- <p7} 0°, 45° , 90°, 

135 
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^l^(flH 4^- ^ 2*1 #31^ €3- PVA, MVA ^ CE 



<75> 



S. 104 £ PVA^r 4^ tifl^ 2-=^]*i #a]o>z]- 5.^*1 M 



^ ^* °1^ #31» ^SKr 2*1 ^1# M-Bl-^cf. 



<76> 



£ 10a vfl^l £ 10d# JUg, ^^l 453ECE. 10b) ^] ^-f * aflSlsKll^- a] 



°1=zMM ^°fl 4^- ^ 5*1 ^1^1 tflwlwl^V 7># -f^* *r 9X^. 



<77> 



11a £ lld# ^-^°11 i4€- 5*1 #*1£) ^ ^51^ MVA £ 



<78> 



<79> 



£ 12fe lTflS ^<y-€- 1.75VS. ^-f4 0.9VS *V ^4-^1 ^ ^ 0 = 45°) 
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